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Numerical analysis on thermal processes in coupled coking
and combustion chambers of coke oven
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Abstract: To describe fluid flow, combustion and heat transfer in coke oven, a three-dimensional
transient mathematical model with coupled coking and combustion chambers was developed and solved
numerically. The calculated central temperature of the coke was compared with measured data. Three
different evaporation models were compared. Effects of operational factors such as temperature, moisture
content and density of charging coal were investigated. It is shown that the proposed model is suitable for
describing thermal processes in the coke oven. It reveals whether the temperature distribution is uniform
along the height of the chambers with coking evolution. Some measures may be used to improve the
production efficiency, such as preheat, adjustment of moisture content, and densification for charging

coal. This work is theoretically valuable for the operation of coke oven.
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Physical model of coupled coking and combustion chambers
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Fig. 2 Temperature monitoring points in coking chamber
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Table 1 Simulation cases

Parameter Value
inlet velocity of BFG/m « 5! 13.36
inlet temperature of BFG/K 1373
inlet velocity of air/m * s~ ! 12. 45
inlet temperature of air/K 1373
initial temperature of wall in chamber/K 1400
temperature of charging coal/K 363
mass fraction of moisture in charging coal/ % 10
density of charging coal/kg « m—* 740
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Table 2 Components of blast furnace gas

Component Volume ratio/ %
CO» 10. 52
O, 0.29
CO 26.78
H; 2.58
CH, 0.19
Ny 55.28
H,O 4. 36
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Table 3 Heat flux at coupled wall/W « m *

Surface Area average
Time/h

1 2 3 4 value

1 7882.4 4890.5 9365.4 4924.8 7452. 4

5 7318.5 4270.2 8422.1 4290.5 6738. 6

10 6753.1 3958.2 7648.4 3974.7 6181. 2

15 6493.2 3707.3 7366.5 3717.1 5915.5

20 5173.4 2841.4 6177.2 2857.3 1784. 4
time average 6729.6 3917.1 7744.6 3934.6 6193. 3

value
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